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YOUR HEATHKIT 90-DAY LIMITED WARRANTY 


Consumer Protection Plan for Heathkit Consumer Products 


Welcome to the Heath family. We believe you will enjoy assembling your kit and will be pleased with its 
performance. Please read this Consumer Protection Plan carefully. It is a “LIMITED WARRANTY” as 
defined in the U.S. Consumer Product Warranty and Federal Trade Commission Improvement Act. This 
warranty gives you specific legal rights, and you may also have other rights which vary from state to state. 


Heath’s Responsibility 


on 


y 


= PARTS — Replacements for factory defective parts will be supplied free for 90 days from date of purchase. Replacement parts are 

oe warranted for the remaining portion of the original warranty period. You can obtain warranty parts direct from Heath Company by writing 

=e or telephoning us at (616) 982-3571. And we will pay shipping charges to get those parts to you anywhere in the world. 

= SERVICE LABOR — For aperiod of 90 days from the date of purchase, any malfunction caused by defective parts or error in design will 

So be corrected at no charge to you. You must deliver the unit at your expense to the Heath factory, any Heathkit Electronic Center (units of 

= Veritechnology Electronics Corporation), or any of our authorized overseas distributors 

<o TECHNICAL CONSULTATION — You will receive free consultation on any problem you might encounter in the assembly or use of your 

== Heathkit product. Just drop us a line or give us a call. Sorry, we cannot accept collect calls. 

>< NOT COVERED — The correction of assembly errors, adjustments, calibration, and damage due to misuse, abuse, or negligence are 

=o not covered by the warranty. Use of corrosive solder and/or the unauthorized modification of the product or of any furnished component 

=a will void this warranty in its entirety. This warranty does not include reimbursement for inconvenience, loss of use, customer assembly 

Ss set-up time, or unauthorized service 

Se This warranty covers only Heath products and is not extended to other equipment or components that a customer uses in conjunction with 

Sa our products 

<=S- SUCH REPAIR AND REPLACEMENT SHALL BE THE SOLE REMEDY OF THE CUSTOMER AND THERE SHALL BE NO LiABILITY 

S< ON THE PART OF HEATH FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT 

Sa LIMITED TO ANY LOSS OF BUSINESS OR PROFITS, WHETHER OR NOT FORSEEABLE 

== Some states do not allow the exclusion or limitation of incidental or consequential damages, so the above limitation or exclusion may not 
,-- apply to you 
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Owner’s Responsibility 


= EFFECTIVE WARRANTY DATE — Warranty begins on the date of first consumer purchase. You must supply a copy of your proof of <sS 
purchase when you request warranty service or parts —— 
on ASSEMBLY — Before seeking warranty service, you should complete the assembly by carefully following the manual instructions 
>< a Heathkit service agencies cannot complete assembly and adjustments that are customer's responsibility sS 
< ACCESSORY EQUIPMENT — Performance malfunctions involving other non-Heath accessory equipment, (antennas, audio compo- << 
= nents, computer peripherals and software, etc.) are not covered by this warranty and are the owner's responsibility - 
3 SHIPPING UNITS — Follow the packing instructions published in the assembly manuals. Damage due to inadequate packing cannot be = 
_— epaired under warranty “aS 
<— <—S 
_ f you are not satisfied with our service (warranty or otherwise) or our products, write directly to our Director of <—S 
= Customer Service, Heath Company, Benton Harbor MI 49022. He will make certain your problems receive << 
= nmmediate, personal attention <—DS 
<— Sie 
> <a 
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INTRODUCTION 


A 


The Heathkit Model ID-1590 Digital Wind Speed/Direction 


Indicator 
direction. 


accurately measures wind speed and wind 


The wind speed is displayed by a 2-digit, 7-segment neon 
tube, and you can select any two of three display choices: 
knots, miles/hr, or kilometers/hr. Wind direction is displayed 
by eight principal compass points that light individually. 
When appropriate, two adjacent points light at the same 
time to provide sixteen-point resolution. 


To minimize construction time, all electronic components in 
the receiver are mounted on two durable glass epoxy circuit 
boards. To place your Indicator in operation, only two 
simple adjustments are needed, and these can be performed 
without test instruments. State-of-the-art circuitry assures 
long life, and virtually service-free operation. 


The receiver is housed in an attractive, low-profile, black 
Cycolac™ cabinet with simulated teakwood trim. 


The remove transmitter assembly can be easily mounted to a 
television mast or tower. The materials used in the 
transmitter assembly are corrosion-resistant, and the 
long-life Teflon® bearings require no lubrication. The 
hermetically sealed reed switches are immune to weathering 
and provide reliable operation. 


NOTE: To build your Wind Speed/Direction Indicator, you 
will need a length of 8-wire lead-in cable to connect between 
the weather sensing instruments outside your residence and 
the weather indicating instruments on the inside. This cable, 
if you do not already have it, is available from the Heath 
Company in several different lengths as Models: IDA-1290-1 
(50 feet), IDA-1290-2 (100 feet), and IDA-1290-3 (150 
feet). 


Refer to the “Kit Builders Guide” for tools, wiring, solder- 
ing, and parts identification. 


A separate “Illustration Booklet’’ contains numbered 
illustrations (Pictorials, Details, etc.) that are too large for 
the Assembly Manual. The Step-by-Step Assembly 
instructions will direct you to the proper illustration in the 
Booklet. After you have completed the assembly of your 
kit, place the Illustration Booklet with the Assembly Manual 
and save it for future reference. 


PARTS LIST 


Check each part against the following list. Make a check (VW) 
in the space provided as you identify each part. Any part 
that is packed in an individual envelope with a part number 
on it should be placed back in the envelope after you 
identify it until it is called for in a step. Do not throw away 
any packing material until all parts are accounted for. 


To order a replacement part, always include the PART 
NUMBER and use the Parts Order Form furnished with 
this kit. If a Parts Order Form is not available, refer to 
“Replacement Parts” inside the rear cover of the Manual. 
Your Warranty is located inside the front cover. For 
prices, refer to the separate ‘Heath Parts Price List.”’ 


“Registered Trademark, Borg-Warner. 


®Registered Trademark, DuPont Company. 


Each circuit part in this kit has its own component number 
(R2, C4, SW1, etc.). This is a specific number for only that 
one part. The purpose of these numbers is to help you easily 
identify the same part in each section of the Manual. These 
numbers will appear: 


— Inthe Parts List, 


At the beginning of each step where a component is 
installed, 


— In some illustrations, 


In the schematic, 


— Inthe sections at the rear of the Manual. 


ll 
j 
q 


KEY » ObYs* DESCRIPTION PART CIRCUIT 
No. No. Component No. 
RESISTORS 


NOTE: The following resistors have a 10% tolerance (silver fourth band) 
unless otherwise stated. 


ae ot 


AVS 1-47 Q (yellow-violet- 1-1 R1 

black : 

(XO 2 100 2(brownblack- 13 R205, R206 
brown) 

ee 4 10002 (brown-black- —-1-9 202, R208, R215, 
red) R222 

>) 3 edtred- : 16, R223 

el 

(Mt 3/ Ao kO, 5% (brown- 
black-orange- 
gold) 

We 20 kQ, 5% (red-black- 1-13P R218 
orange-gold) \, 

Was 22 kK. (red-red-orange) 1-22 R 24, R225 

or 1 33 kO (orange-orange- 1-24 R218 
orange) / \ 

OX 2 47 kQ (yellow-violet- 1-25 R209, R211 
orange) / 

(or 1 100 kQ (brown-black- -26 R214 
yellow) 7 

oe 150 kQ, 5% fetal 07 R212 


(brown-green- 
ellow-gold) od 


7 a 


OS 1 220A, 5%(fed-red- 1-59 R212 
yellow-gold) 
Other Resistors and Controls e) Pa 
B10 1-100 2, 1-watt (brown. 1-171 R203 


black-brown) 
B2(>K = 2-20 kQ control 10-390 R217, R221 
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KEY QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. Ct) 
CAPACITORS 
Mylar* oe. C3 
C1 1.047 uF 27-13 C203 
( 4 01 pF 27-74 C207, C208, C209, 
C212 
(io hede sik 27-77 €202, €204, C205 
Tantalum 6) Y- 
C2) 1 2.2 uF (2R2) 25-195 C206 
Electrolytic QO i 
C3 mg 1 99 ae 25-928 C211 
C4 (A 1 1000 uF 25-875 C201 NOTE: HEATH PART NUMBERS 
ARE STAMPED ON MOST DIODES. 
DIODES-TRANSISTORS-INTEGRATED CIRCUITS 
a 
Dix } 1 1N7O9A zener diode 56-58 ZD201 
A (may be marked violet- 
/ black-white) 

D2 ) 15 1N2071 diode 57-27 D1, D2, D3, D4, 

D5, D6, D7, D8, 


D101, D102, D201, 
D202, D203, D204, 
D205, 


NOTE: Transistors and integrated circuits are marked for identification in 
one of the following four ways: 


te Part number. 
2: Type number. (On integrated circuits this refers only to the 
numbers; the letters may be different or missing.) 
S: Part number and type number. 
4. Part number with a type number other than the one shown. 
E1( 4 1 MPSA20 transistor 417-801 Q202 S 


*Registered Trademark, DuPont Company. 
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KEY OTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 
Diodes-Transistors-Integrated Circuits (cont’d.) O) 
E2 SS ~1  MPU131 transistor 417-823 Q203 
E30 1 _~—~*TIP31 transistor 417-852 0201 
E4 wa 1  SN/7400N integrated 443-1 1C202 
circuit 
E4($¢~ 2 ~—-SN7490A integrated 443-629 1C204, 1C20 
circuit 


E4 2  SN7475 integrated 443-13 . 10206, 1C207 
circuit \ 
E4 (Se 1 SN74121N integrated 443-22 
circuit 
Ea 1_~—«SN74123 integrated 
circuit 
E4 2 DD700/DM8880 
integrated Ci \ 
HARDWARE \ 
} \ 
NOTES: i | 
\ i : 
ize > ihe awl may be in more than one packet. Of 
hardware fook in this pack before you check the hardware against 
the Parts List. / 
ah 
2. by placing 


; | 
; | j 
#4 Hardware. ok ; 


F1 ( 

F2 (A 5 4-40 x 3/8” screw 250273 

F3 4 #4 1" self-tapping 250-1168 
screw, ff 

F4 ($k 2) 4-40 x 63/8" screw “ 250-1176 

F5(\47 14 «+4-40nut ~~" . 252-99 

F6 ( 10 #4 lockwasher 254-34 


F7 (3K 
F8 (yf 


FO (>) 
F10( 
anne 


#6 Hardware Ov a 


The epee is shown full size. A part can be identified 
it on its drawing. 


\ 
, 


\ 


j 


3 4\40 x 1/4” screw 250-52 


1 6-32 x 1/4” screw 250-235 Ska 


4 6-32 x 3/8” flat head 250-276 


screw 

2 6-32 x 3/8” screw 250-381 

1 #6x 3/4" self- 250-298 ares 
tapping screw 

4 #6x 2-1/4" self- 250-1156 


tapping screw | 
CHD 


= AUTNNANANNNAMANARRLLLURLARNQKQOL 


TOU S e 
8/32" 7/8" space 
w/1/8’ 

1/ cab B/S 

tapped 6 


1/2” plastic tape 
Switch insulator 
Plastic foot 


QQ 
WN 
he = = 


CIRCUIT BOARDS-CABINET-LABELS 


ra) 1 Winddirection circuit  85-1319-1 
board 

4 1 Wind speed circuit 85-1319-2 

board 

Wind direction circuit 85-1320-1 


board 
1 Main-circuit-board 85-1678-3 — 
( 


1 Display circuit board 85-1679-1 


x 


q 


~) 
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KEY QTY. DESCRIPTION PART 
No. No. 


Transmitter Parts (cont’d.) 


J6 XL 1 Housing cover with cups 214-177 

Aree 4 O-ring 253-135 

J8 ae 1 Magnet clip 260-80 
Jo (%) 1 Weather vane 266-804 
J10 fo 1 Counterweight 255-190 

J11( 1 Magnet retainer 266-816 

JI2Qf 7) Wire nut 432-199 

J13( 2 Sender shaft “483-244 

J14 (%) 1 Weathervaple 4535245 

J15 ( 4 Bearing 455-638 

J16 ( 5 Magne 474-19 


# 142-711 SET Bi fs PARTS, 
CONSISTING OF THE FOLLOWING: OK | 


K1 rags 1 U-Dolt 142-713 / 

K2 (XT. 2  U-bdlt nut 142-714/ 

K3 er 1 U-bolt housing 142-716 

K4 (SJ 1 U-bolt grip plate 142-716 

K5 (XJ 2 Boom endcap 192-717 
N\ 


WIRES-CABLE-SLEEVING — 


(Sd 3’ Flat cable 
. 1 Sleeving 
(SA 1 Line cord 


LP 


Ge-gHEeATHKITS 


REY. OOTY. 
No. 


DESCRIPTION 


MISCELLANEOUS 


L1 a 1 Power transformer 


~_ 


6-lug slide switch 
3-lug slide switch 
Angle bracket 

Light shield (square) 
Light shield (round) 
Readout tube 


SoUSRROR 


AXA 


x 
«a © = mm = AQ ae = 


L11 ( 3-lug terminal strip 
Connector pin (2 extra) 
14-pin IC socket 

-pin IC socket 

ut starter 

C puller 

arts Order Form 

it Builders Guide 
ssembly Manual (See 
front cover for part 


1 


A 


-—- ee eae ao Oh O- — 


PART 
No. 


54-845 (120-Volt Operation) 

or 54-938 (240-Volt Operation) 
60-2 

60-4 - 
204-1876 
206-1184 
206-1185 


Aten” 


4123 
421-40 


431-7 \ 
431-43 | 
432-134 
434-267 
434-268 
490-5 

490-111 
597-260 
597-308 / 


9 oe 
Os » 
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RECEIVER STEP-BY-STEP ASSEMBLY 


DISPLAY CIRCUIT BOARD 


START @ 


NOTE: To build your Wind 
Speed/Direction Indicator, you will need a 
length of 8-wire lead-in cable to connect 
between the weather sensing instruments 
outside your residence and the weather 
indicating instruments on the inside. This 
cable, if you do not already have it, is 
available from the Heath Company in 
several different lengths as Models: 
IDA-1290-1 (50 feet), IDA-1290-2 (100 
feet), and IDA-1290-3 (150 feet). 


NOTE: When you install a diode, always 
match the band or bands on the diode 
with the band mark on the circuit board. 


BANDED 
END 


(> D1: 1N2071 diode (#57-27). 


(Xf D2: 1N2071 diode (#57-27). 


(\) D3: 1N2071 diode (#57-27). 


(4. D6: 1N2071 diode (#57-27). 


(\) D5: 1N2071 diode (#57-27). 


(Sa D4: 1N2071 diode (#57-27). 


SW =D7: 1N2071 diode (#57-27). 


D8: 1N2071 diode (#57-27). 


(W) R1: 47 Q (yellow-violet-black). 


( ) Solder the leads to the foil and cut 
off the excess lead lengths. 


SQUEEZE 
PLASTIC 
TABS 


NTINUE © 


Install the round light shield to the 
circuit board as shown. Turn the 
circuit board over and squeeze the 
plastic tabs just enough to hold the 
shield in place as shown in the inset 
drawing. 


co 


{ In the same manner, install the 
square light shield to the circuit 
board. 


VLA 


Amey yey 


4 
4 
4 
3 
3 
4 
4 
Y) 
Z 
4 
4 
Z 
Z 
Z 
4 
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/ 
4 
Y) 
y 


Urrrrrrry IITIILIL Le 


PICTORIAL 1-1 


Gag HEATHEKIT 5 Page 11 


START # CONTINUE 
ticay incach of the cight A <) Position a display tube with its pins 
locations in the round light shield. NRE ie ales eel beationee 
¥ as shown below. It may be necessary 
NOTE: In the following steps, you may —_— ee ne beeen, Careniny 


select pins A8, A10, B8, and B10, 
and bend these pins over against the 
tube base. Do not permit these pins 
to touch any other pin. 


choose one of three wiring options. Your 
display can be made to indicate either: 


#1: KNOTS or MILES/HR. 


#2: MILES/HR or KM/HR. 


#3: KNOTS or KM/HR. 


GLASS 


Perform only those steps that correspond SEAL 


to the option you choose. 


() #1: Install lamps at 9 and 10, =o 


Use thin-nose pliers to hold a 
connector pin with its open end 
down. Push the connector pin down 
onto a tube pin until it touches the 
back of the tube. Since the tube pins 
bend easily, push straight down very 
carefully with just enough force to 
cause the pin to enter the connector 
pin. If the tube pin bends, straighten 
it and try again. 


oh #2: Install lamps at 10 and 11am oom 
( ) #3: Install lamps at 9 and 11. som oom 


Position these lamps flat against the circuit 
board. 


You should now have lamps at two of the 
three locations in the square light shield. 


( Solder all leads to the foil and cut 
off the excess lead lengths. 


NOTES: 


Use the plastic nut starter supplied 
with this kit to hold and start nuts 
on screws. 


(> Install connector pins on all of the 


Two angle brackets will be installed unbent pins of the display tube. 


on the foil side of.this circuit board. 


% Carefully line up the connector pins 
with the holes in the circuit board. 
Then seat the connector pins into 
the circuit board at V1. There 
should be sixteen pins protruding 
through the foil side of the circuit 
board. 


circuit board at A and B. Use a 4-40 
x 1/4” screw, #4 lockwasher, and a 
4-40 nut. 


(_) Angle bracket on the foil side of the Zi 


#4 LOCKWASHER 


4-40 NUT 
BRACKET 


2 
(Solder the connector pins to the 
foil. 


4-40 x 1/4" 
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NOTE: The flat cable is made up of eight wires fused 
together. In the following steps, cut the flat cable to the 
length specified, and then separate the length of 8-wire flat 
cable to make a cable with the correct number and color of 
wir 


10”, 8-wire, flat cable. Separate this cable into the 
following cables and wire. 


One 3-wire cable with colors brown, red, and orange. 


One 4-wire cable with colors yellow, green, blue, and violet. 
One single gray wire. 


() Refer to Detail 1-3A and prepare the ends of the 10”, 
4-wire cable as shown. 


( 10’, 4-wire, flat cable. Connect end 
~  B of this cable to the circuit board 
as shown. Solder the wires to the 

foil as they are installed. 


Cut three 1° lengths from the 10” 
gray wire. Remove 1/4” of 
insulation from the ends of each 
wire. Twist the fine strands tightly 
together and melt a minimum 
amount of so'der on each bare end. 


The other end of the cable and gray wires 
will be connected later. 


CIRCUIT BOARD CHECKOUT 
Carefully inspect the circuit board for the 
following conditions. Then lay the circuit 


board aside. 


( 


f) Unsoldered connections. 
q 


(4 “Cold” solder connections. 
Solder bridges between foil patterns. 


Protruding leads which could touch 
together. 


Diodes for the correct position of 
the banded end 


ees 1-3/4" ae OL 
BY 


Detail 1-3A 


Vast Remove 1/4” of insulation from the ends of each wire. 
Then twist the fine wire strands and apply just enough 
solder to the bare wire ends to hold the fine strands 
together. 

rae Lay the 10’, 3-wire cable and the single gray wire 
aside. They will be used later. 


PICTORIAL 1-3 
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MAIN CIRCUIT BOARD 
IDENTIFICATION 
DRAWING 
PART se 
lols Bae S 
STARTS 


NOTE: When you install a diode, always 
match the band on the diode with the 
band mark on the circuit board. A DIODE 
WILL NOT WORK IF IT IS INSTALLED The steps performed in this Pictorial are in 
BACKWARDS. See Detail 2-1A. this area of the circuit board. 


CONTINUE © 


R203: 100 22, 1 watt (brown-black- 


brown). 


(9 R204: 2200 2 (red-red-red). 


(A D203: 1N2071 diode (#57-27). 


R225: 22 kQ (red-red-orange). 
( R219: 10 kQ, (brown-black-orange). Ms 


ZD201: 1N709A _ (violet-black- ; 
white) zener diode (#56-58). Solder the leads to the foil and cut 
off the excess lead lengths. Set aside 


| Wa R205: 100 Q (brown-black-brown). seven cut-off resistor leads for use as 


0 i jumper wires. 
(CR 201: 10 kQ (brown-black-orange). 


Solder the leads to the foil and cut 


off the excess lead lengths. 


IMPORTANT: THE BANDED END OF DIODES CAN 
BE MARKED IN A NUMBER OF WAYS. 


OR, tes 1 (INCHES) 2 3 4 5 6 = 


START @ 


\4 
vA R211: 47 kQ (yellow-violet-orange). 


NOTE: When you install a diode, always 
match the band on the diode with the 
band mark on the circuit board. A DIODE 
WILL NOT WORK IF IT IS INSTALLED 
BACKWARDS. 


wa D204: 1N2071 diode (#57-27). 


Ke R207: 4700 Q (yellow-violet-red). 


R208: 1000 2 (brown-black-red). 


NOTE: The values of the next two 
resistors depend on what wiring option 
you chose. Perform only those steps that 
conform to the option you chose on Page 
11. 


Option #1: 


( ) R212: 150 kQ = (brown-green- 
yellow). 


Option #2 or #3: 
ves R212: 220 kQ (red-red-yellow). 
Option #1: 

(_ ) R218: 10 kQ (brown-black-orange). 


Option #2 or 3: 


(4. R218: 20 kQ (red-black-orange). 


( P- R213: 33 kN (orange-orange- 
orange) 
—_——_— oo eee 
(“Solder all leads to the foil and cut 
off the excess lead lengths 


IDENTIFICATION 
DRAWING 


PART 
NUMBER 


«+ hail 


The steps performed in this Pictorial are in 
this area of the circuit board. 


CONTINUE’ 
D205: 1N2071 diode (#57-27). 


( R206: 100 2 (brown-black- 
~~ brown). 


% R214: 100 kQ (brown-black- 
yellow). 


| SR222: 1000 2 (brown-black-red). 


4 Solder all leads to the foil and cut 


off the excess lead lengths. 


aS 
! 

\ ng. © 
PPK 
Da ao 
nN nN 
— N 
_- NO 
oO NO 
oO oO 
oO =) 
|| 5 
gig 
= = 
>a 
& || 3 
2 a 
Kr ad 
+ 
oO 
— 


NOTE: Save seven cut off resistor leads to 
be used as bare wires in the following 
steps. ~ 


PICTORIAL 2-2 
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HEATH EITS 


IDENTIFICATION 
DRAWING 


START @ 


NOTES: PART 


NUMBER 
1. When a bare wire is called for ina 

step, use the cut-off resistor leads 

saved from the previous Pictorial. 


~ Solder each bare wire to the foil as it 
is installed. Cut off any excess lead 
lengths. 


To install the following sockets, The steps performed in this Pictorial are in 
match the identification mark at one this area of the circuit board. 

end of the socket with the dot on 

the circuit board. Then insert the 

socket pins and solder them to the 

foil. Be sure all the socket pins are 

through the circuit board before you 

solder them. 


NG 5 
Dv; Bare wire. 


pa 
( 16-pin socket at 1C207. 


16-pin socket at !C209. 


Bare wire. 


OC 16-pin socket at 1C206. 


| YAe-pin socket at 1C208. 


Bare wire. 
ie 


(SQ Bare wire. 


0) 14-pin socket at 1C203. 


PICTORIAL 2-3 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


PART ecareae ‘ 
NUMBER : 


START @ 


C202: .1 uF Mylar. IDENTIFICATION 


DRAWING 


C205: .1 uF Mylar. 


of C204: .1 uF Mylar. 


NOTE: Before you install an electrolytic 
capacitor. look at it and identify the leads. 
One lead will have a plus (+) mark or a 
minus (—) mark near it. Be sure to install 
the positive lead in the positive-marked 
hole. Be careful; only the negative lead may 
be marked 


pe anh 
NG 


Ny" 
| 


i E Bina 
: ra 


ger ee Yh, 


CONTINUE © 


6 C203: .047 uF Mylar. 
Pr , C208: .01 uF Mylar. 
BD: C209: .01 uF Mylar. 


NOTE: When you install the following 
tantalum capacitor, be sure to position the 
plus (+) marked end as shown on the 
circuit board. 


MINUS 
MARK (-) 


POSITIVE 
MARK (+) 


(A C201: 1000 uF electrolytic. 


(94 C212: .01 F Mylar. 


NOTE: When you install the following 
capacitor, match the positive (+) marked 
side of the capacitor with the positive (+) 
mark on the circuit board. If your capacitor 
has a minus (—) mark, position this mark 
away from the plus on the board 


(Sf__ C206: 2.2 (2R2) uF tantalum. 


() C207: .01 uF Mylar. 


~~ ff 
( SK Solder the leads to the foil and cut 
off the excess lead lengths. 


C211: 33 pF electrolytic. 


PICTORIAL 2-4 


Solder the leads to the foil and cut 


off the excess lead lengths 
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The steps performed in this Pictorial are in 
this area of the circuit board. 


NOTE: When you install the next 
transistor, position it with the metal side j 
down and bend the leads down 3/16” 
from the base of the transistor. Mount the 
transistor with a 4-40 x 3/8” screw, #4 
lockwasher, and a 4-40 nut. Solder the 
leads to the foil and cut off the excess lead 
Fengths. 4-40 x 3/8" 


PART 
NUMBER 


CONTINUE © 


NOTE: When you install the next 
transistor, line up the flat on the transistor 


@ SCREW with the outline of the flat on the circuit 
g IDENTIFICATION board. Then insert the K, G, and A leads 
DRAWING of the transistor into the corresponding K, 


METAL SIDE 

BEES I G, and A holes in the circuit board. 
Position the transistor 1/8’ above the § 
circuit board. Solder the leads to the foil 
and cut off the excess lead lengths. 


FLAT SIDE 


#4 ee 
4-40 NUT es 


Q201: TIP31 transistor (4417-852). 


NOTE: When you install a transistor, line 
up the flat on the transistor with the 
outline of the flat on the circuit board. 
Then insert the E, B, and C leads of the 
transistor into the corresponding E, B, and 
C holes in the circuit board. Position the 
transistor 1/4’ above the circuit board. 
Solder the leads to the foil and cut off the 
excess lead lengths. 


WIDE FLAT SIDE 
SPACE 


\ phos MPU131 transistor 
(4417-823). 


Q202: MPSA20 transistor 
(#417-801). 


yal 20 kQ control (#10-390). 


R221: 20 kQ control (#10-390) 


ve Solder the leads to the foil 


PICTORIAL 2-5 


L Prepare foro ae fia f 
ire from each of these cables. 
aside for use later. ' 


Refer to Detail 2-6A and eae the two 5” Twire aoe ti 4 
cables as shown. y 


10" 6-WIRE CABLE 


1/4" SEPARATE 
TO AS 


| : EE aE, a ee 

~ BLU 1/2" 
| SHORTER 
SEPARATE 


TO HERE SEPARATE 
TO HERE 


Detail 2-6B 


START @ 


NOTE: In the following steps, connect the 
indicated end of the cable to the circuit 


board as shown. Solder the wires to the 
foil as they are installed. 


fs 
wire will not be connected at this 
time 


eee 
{ ® Prepare and install a 5” gray wire at 
AB. 


¢ 5”, 7-wire, flat cable. Connect the 
d that was cut at an angle. 


¢ 5”, 7-wire, flat cable. Connect the 
ehd that was cut at an angle. 


# 10°, G-wire, flat cable. The yellow, 
green, blue wires will not be 
connected at this time. 


{ 9”, Zwire, flat cable. The orange }. 
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ee 
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NOTE: In the following steps (NS) means 
not to solder because other wires will be 
added iater. ‘’S-’’ with a number such as 
(S-2), means to solder the connection. The 
number following the “S” tells how many 
wires are at the connection. 


Connect the 3-wire flat cable coming from 
the main circuit board to the 3-lug slide 
switch as follows: 


(PA brown wire to lug 1 (S-1). 


Orange wire to lug 3 (S-1). 


Install the switch insulator to the 
6-lug slide switch and bend the lugs 
towards the outside edge of the 


switch as shown. 
SWITCH 
iNSULATOR 


| Connect the 6-wire flat cable coming from 
the main circuit board to the 6-lug slide 
switch as follows: 


Ch “Orange wire to lug 1 (S-1). 


(0 Red wire to lug 2 (S-1). 


A Brown wire to lug 3 (S-1). 
rh Yellow wire to lug 4 (S-1). 
Green wire to lug 5 (S-1) 


{ ‘a Blue wire to !ug 6 (S-1). 


PICTORIAL 2-7 


Ce _ 


(8) Brown wire to N (S-1). 


NOTE: The yellow and blue wires of the 6-wire flat cable 
coming from the 6-lug slide switch and main circuit board 
will be connected to the display circuit board in the 


following step. 
Refer to the following chart and connect the wires to 


the holes that correspond to the option you chose 
earlier on Page 11. Solder each wire as you connect it. 


LOCATIONS OF 


by 


#4 LOCKWASHER 


Refer to Pictorial 3-2 for the following steps. 


Connect the green wire of the 6-wire cable to hole W 
on the main circuit board (S-1). Position this wire over 
the display circuit board as shown. 


Connect the three gray wires from X, Y, and Z on the 
display circuit board to X, Y,-and Z on the main 
Circuit board. Solder each wire as you connect it. 


(9? Mount the display circuit board to the main circuit 


board with a 4-40 x 1/4” screw, a #4 lockwasher, and 
a 4-40 nut. 


j }emporarily lay the circuit board assembly aside. 


CIRCUIT 


BOARD 


9 4-40 NUT 


PICTORIAL 3-2 
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ood FI EU ATELEIT®S 


On 


= 6-32 NUT 


es #6 LOCKWASHER 


POWER 
TRANSFORMER 


#6 LOCKWASHER——_ ly 


SIX TRANSFORMER 
LEADS ON THIS 


TERMINAL 
Soke 


#6 LOCKWASHER 


AAA 


eres 


(Lp 
\ 
et 


' 
G3.2%3/8" screw——__ ¥ 
(oy 


4-40 NUT 


#4 LOCKWASHER 


SCREW TERMINAL 
STRIP 


PICTORIAL 4 


CABINET BOTTOM PARTS MOUNTING 


iI Refer to Detail 4A and cut the black-yellow and 

- black-red power transformer leads to the indicated 
lengths. Remove 1/4” of insulation from the end of 
both leads. Then melt a small amount of solder on the 
end of both leads to hold the fine strands together. 


Refer to Pictorial 4 for the following steps. 
( \d Mount the power transformer and the 3-lug terminal 


strip to the cabinet bottom as shown. Use two 6-32 x 
3/8’ screws, three #6 lockwashers, and two 6-32 nuts. 


MEASURE 
FROM HERE 


(4 Mount the screw terminal strip to the cabinet bottom 


Detail 4-A as shown. Use two 4-40 x 3/8’ screws, two #4 
lockwashers, and two 4-40 nuts. 
Sf Oy SI Aa (INCHES) 2 3 4 5 6 7 


=a ae a 


— 


> INSET #1 \ 
a 


BLK-RED: 


BLK-YEL 


GROUND 


£4 EYELET 


RIBBED LEAD —\ ™\ smoot LEAD 


\\\ 


WIRING 


NOTE: In some of the following steps you will be instructed to 
“make a mechanically secure connection.” To do this. insert 
the wire through the lug or terminal and wrap it around the lug 
or terminal before you soider the connection. See inset draw- 
ing #1 on Pictorial 5-1. 


Refer to Pictorial 5-1 for the following steps. 


A. Connect the black-yellow transformer lead to lug 1 of 


oO 
| 4/8 
| 
O 


eee ae 


the 3-lug terminal strip (NS). Make a mechanically 
secure connection. 


Connect the black-red transformer lead to lug 2 of the 
3-lug terminal strip (NS). Make a mechanically secure 
connection. 


Prepare and connect a 5” gray wire to the ground 
eyelet on the 3-lug terminal strip (S-1). 


Connect the other end of the 5” gray wire to lug 2 of 
the screw terminal strip (NS). 


3 


4 


3/8 | 5/8 


M) 


DEGRA 


( 


M 


Detail 5-1A 


PICTORIAL 5-1 


Refer to Detail 5-1A and separate the two leads of the 
line cord for approximately 1°’. Then tie a knot in the 
line cord 1-1/2” from the end. 

Straighten the fine wire strands at the end of each line 
cord iead. Then twist the fine wire strands together 
and apply just enough solder to hold the strands 
together. 


, 4 (INCHES 2 3 4 5 6 7 
8 | | | | | | | 
2 3 4 5 6 7 8 9 10 11 12 13 14 15° 16 17 
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. 
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SLEEVING a 
FUSE 
a 
a 
BEND LEADS DOWN Detail 5-1B 


Connect the ribbed line cord lead (see inset drawing #2) 
to lug 2 of the 3-lug terminal strip (S-2). Make a mechan- 
ically secure connection. 


Connect the smooth line cord lead to lug 3 of the 
3-lug terminal strip (NS). Make a mechanically secure 
connection. 


Refer to Detail 5-1B and place the length of sleeving 
over the fuse and bend the fuse leads as shown. 


NOTE: Before you solder the fuse leads in the next two 
steps, position the fuse as shown. 


( 


Connect one of the fuse leads to lug 1 of the 3-lug 
terminal strip (S-2). Make a mechanically secure 
connection. 


hi Connect the other fuse lead to lug 3 of the 3-lug 


terminal strip (S-2). Make a mechanically secure 
connection. 


Refer to Pictorial 5-2 (in the “Illustration Booklet’’) for the 
following steps. 


— Position the circuit boards upside down as shown and 


( 


connect the orange wire from the 8” 3-wire, flat cable 
to lug 1 of the screw terminal strip (S-1). 


Connect the 5” gray wire coming from AB on the 
main circuit board to lug 2 on the screw terminal strip 
(S-2). 

#2x 1/4" SELF-TAPPING 


VA SCREW (USE 5) 


a) 
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Connect the wires from the 10’, 4-wire, flat cable coming 
from the display circuit board to the screw terminal strip as 
follows: 


(of Violet wire to lug 3 (S-1). 


(<) Blue wire to lug 4 (S-1). 


(<J Green wire to lug 5 (S-1). 


Ot Yellow wire to lug 6 (S-1). 


Connect the power transformer leads to the foil side of the 
main circuit board as follows: 


Of Either green wire to D (S-1). 


oe Other green wire to C (S-1). 


(>< Either red wire to B (S-1). 


(><) Other red wire to A (S-1). 


Oo Green-yellow wire to E (S-1). 


( >X Red-yellow wire to F (S-1). 


cut off any excess lead lengths on the component side 


of the circuit board. 


Refer to Pictorial 5-3 for the following steps. 


of Mount the circuit boards into the cabinet bottom with 


( 


five #2 x 1/4” self-tapping screws. Be sure to position 
the 4-wire, flat cable as shown. 


Remove the fuse label from the label sheet. Then press 
the label onto the top of the power transformer as 
shown. 


Temporarily lay the cabinet bottom aside. 


FUSE 
LABEL 
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TOP 
cos © 
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PICTORIAL 6- 
CABINET TOP PREPARATION ( Turn the plastic window over so that the labels just 


installed are facing down. 


Refer to Detail 6-1A for the following steps. 


mk 


Place the plastic window in front of you on a soft 
cloth with the step at the bottom of the window 


vg Carefully peel the thin strips from the bottom of the 


label sheet. 
facing up as shown. 
Carefully peel the narrow wood-grain trim piece from Press each label strip on the rear side of the plastic 
the wood-grain sheet. Then center the trim between window as shown. 


the sides of the window and press it onto the window 


step. 


Carefully peel the protective paper backing from the 


WF Refer to Pictorial 6-1 and position the top of the 
plastic window into the groove in the cabinet top. 


Heathkit label. Press the label onto the window step as Then press the label strips onto the inside of the 


shown. 


cabinet top to hold the plastic window in place. 


LABEL STRIP 


— 


Sees HEATHKIT Mae 


WOOD-GRAIN TRIM HEATHKIT LABEL 


Detail 6-1A 


| Ease SFI ATHEITS 


= 


—--——— 


- Rie Os a woon- GRA fom 
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BLK BRN WHT GRN RED 


. HOOKUP 
1/8 LABEL 
OPTION OPTION OPTION 
#1 #2 #3 
MILES/HR 
KM/HR 


PICTORIAL 6-2 


Refer to Pictorial 6-2 for the following steps. 


Remove the large wood-grain piece from the 
wood-grain sheet. Carefully press the wood-grain trim 
onto the top of the cabinet. 


(XC Carefully peel the “CAL” label from the label sheet 
and press the label onto the back of the cabinet top as 
shown. 


(A Peel the “NORM” label from the label sheet and press 
the label to the back of the cabinet top as shown. 


A Pee the “hookup” label from the label sheet and press 
the label to the back of the cabinet top as shown. 


NOTE: The placement of the next two labels depends upon 
the wiring option you have selected. Refer to the chart 
above for the correct labels that go with the option you have 
selected. 


( Peel off the labels that correspond to the wiring 
option you have selected and press them to the back 
of the cabinet top as shown. 


Refer to Pictorial 6-3 (in the ‘Illustration Booklet’’) for the 
following steps. 


(9 Mount the 3-lug slide switch into the cabinet top at 
AA with two 6-32 x 3/8” flat head screws. Be sure to 
position the switch lugs with the brown wire as shown. 


(XY Mount the 6-lug slide switch into the cabinet top at 
AB with two 6-32 x 3/8” flat head screws. Be sure to 
position the switch lugs with the orange and yellow 
wires as shown. 


This completes the ‘Receiver Step-by-Step Assembly.” 
Proceed to ‘Receiver Tests and Adjustments.” 


Depending on the Option you chose, you should have the 
following resistors left over: 


Option #1: 20 kQ (red-bik-org) and 220 kOQ (red-red-yel) 


Option #2 or #3: 10 kQ (brn-bik-org) and 150 kQ (brn-grn-yel) 


RECEIVER TESTS AND ADJUSTMENTS 


If you do not get the indicated results as you perform each 
test, refer to the boxed “Possible Cause Chart” which 
follows. If none of the difficulties listed in the chart is the 
cause of the malfunction, refer to the appropriate part of 
the “In Case of Difficulty” section. If you have a difficulty, 
DO NOT proceed until it has been corrected since, in some 
cases, the difficulty may cause further damage. 


Refer to Figure 1-1 (in the “Illustration Booklet’’) for the 
display circuit board lamp locations and to Figure 1-2 (in 
the “Illustration Booklet”) for rear panel connections and 
switches. 


Refer to Figure 1-5 to identify controls mounted on the 
main circuit board. 


« Place the CAL-NORM switch on the rear panel in the 
NORM position. 


of Adjust circuit board controls R217 and R221 to their 
center of rotation. 


Sf Connect the line cord plug to an appropriate AC 
outlet. 


WARNING: High voltage is present at several locations in 
the Indicator. See Figure 1-5. 


oS Refer to the chart below to determine which lamps 
should be lit for the wiring option you selected on 
Page 11. 


Lamp lit with 
Display Select 
Switch up 


Wiring option. 


Lamp lit with 
Display Select 
switch down. 


Lamps do not light 
in either switch position. 


Fuse. 

Wiring at 3-lug 
terminal strip. 
Transformer T1. 
Resistor R205. 


Incorrect lamp lights. 


A. Wiring associated 
with Display 
Select switch. 


Only one lamp lights. 


A. Display Select 
switch wiring. 
B. Associated lamp. 


OL Unptug the line cord. 


{ Refer to Figure 1-2 and temporarily solder the banded 
end of a 1N2071 diode (+57-27) to a 10” wire left 
over from the step-by-step assembly. 


( Connect the free end of the wire to the BLU/BLK 
screw terminal on the cabinet back. 


UP Plug in the line cord. 


mA Refer to the chart on the next page and, in sequence, 
touch the unbanded end of the diode to the 
corresponding terminal in the ‘Terminal’ column. 
The lamp listed in the “Lamp Lit” column should 
light up. 


(Geers tHEIT= 


Possible Cause Chart 


No lamps light. 


A. 
B. 


Test diode. 
Resistor R1. 


Lamps #7 does not light. 


A. Diode D7. 
B. Lamp L/7. 


Lamp #5 does not light. 


A. Diode D5. 
B. Lamp L5. 


Lamp #3 does not light. 


A. Diode D3. 
B. Lamp L3. 


Lamp +1 does not light. 


A. Diode D1. 
B. Lamp L1. 


val Unplug the line cord. 


( 


) 


) 


Reverse the connection at the BLU/BLK terminal so 
the unbanded end of the diode is connected to the 
BLU/BLK terminal. 


Plug in the line cord. 


4 : 
( \ Unsolder and remove the diode from 


NOTE: Before you inst 
straight. Then lay it down on 
shown below atA, and 
angles or are bent in sligh 
process for the other row 2 pi 


[om [= 
= Cee 


Possible Cause Chart 


Lamp #8 does not light. 


A. Diode D8. 
B. Lamp L8. 


Lamp +6 does not light. 


A. Diode D6. 
B. Lamp L6. 


Lamp #4 does not light. 


A. Diode D4. 
B. Lamp L4. 


Lamp #2 does not light. 


A. Diode D2. 
B. Lamp L2. 


(\Q Unplug the line cord. 


\ 7 Again. connect the 10” test wire to the BLU 


all an IC 


a 
0 

dal ra r 

oll it Ove 


ng B 
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Refer to the chart below and touch the banded end of 
the diode to each terminal in sequence. The lamp 
listed in the “Lamp Lit” column should light. 
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Refer to Figure 1-4 (in the “Illustration Booklet”) and 
install DD700/DM8880 integrated circuits (#443-602) 
at 1C208 and !1C209. 


Plug in the line cord. Two F’s should be displayed on 
readout tube V1. 


Possible Cause Chart 


V1 does not light. 


A. — Display tube V1. 

B Transistors Q201 or 
Q202. 

CG: Diodes D201, D202, 
D203, or ZD201. 

D. Transformer T1. 

E Resistor R201. 


Incorrect display. 


A. — Wiring between main 
and display circuit 
boards. 

1C208 or IC209. 


B. 


Incorrect display in 
right digit only. 


A. 
B. 


1C208. 
Resistor R225. 


Incorrect display in 
left digit only. 


A. 
B. 


1C209. 
Resistor R224. 


Refer to the chart below and touch the indicated pins 
of 1C208 and 1C209 with the test wire connected to 
the BLU/BLK terminal. The correct results are listed 
in the ‘‘Proper Output’’ column for each IC. See 
Figure 1-3 (in the “Illustration Booklet’) for pin 
locations. 


1C208 1C209 
aa EAE 
re ee 


1C208 or IC209. 

iC improperly installed. 
Poor connections 
Associated with the IC. 


~¢ Unplug the line cord. 


( Again refer to Figure 1-4 (in the “Illustration 
Booklet’) and install SN7475 integrated circuits 
(#443-13) at 1C206 and IC207. 


( Plug in the line cord. Two F’s should be displayed on 
readout tube V1. 


iM Refer to the chart below and touch the indicated pins 
of 1C206 and 1C207 with the test wire. The correct 


results are listed in the “Proper Output’ column for 
each IC. 


1C206 1C207 
CN 


Possible Cause Chart 


iE Improper display. 


i 1C206 or 1C207. 
B. IC improperly instalied. 
Gi Poor connections 

associated with the IC. 


4 Unplug the line cord. 


(Sf Refer to Figure 1-4 and install SN7490A integrated cir- 
cuits (#443-629) at 1C204 and IC205. 


oh rs in the line cord. A zero should be displayed on 
readout tube V1. 


Ge HEatTHKitT |e 
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Possible Cause Chart 


Improper display. 


1€204 or 1C205. 
B. IC improperly installed. 
C. Poor connections 

associated with the IC. 


(> Unplug the line cord. 


( Remove and save the test wire from the BLU/BLK 
terminal. 


Refer to Figure 1-4 for the next two step. 


OS install an SN7400 integrated circuit (#443-1) at 
1C202. 


YX install an SN74121N integrated circuit (#443-22) at 
1203. | 


x Plug in the line cord and allow the display to reset to 
zero. 


WA Temporarily touch the test wire between 1C203, pin 6 
and 1C208, pin 5. The displayed zero should flash on 
and off. 


Possible Cause Chart 


Ti: Zero does not flash 
on and off. 


A. 1C202 or IC203. 
B. Transistor 0203. 
Cs Poor connections 
associated with the IC. 


xy Unplug the line cord. 


(2K Place the DISPLAY SELECT switch in the up 
position. 


(dt Refer to Figure 1-4 and install an SN74123 integrated 
circuit (#443-90) at 1C201. 


Xf Plug in the line cord and allow the display to reset to 
zero. 
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Possible Cause Chart 


Display reads some- 
thing other than zero. 


A. NORM-CAL switch. 
B. Switch wiring errors. 


(») Place the NORM-CAL switch, on the cabinet back, in 
the CAL position. A number other than zero should 
appear on the display tube. 


Possible Cause Chart 


Display reads zero. 


Transformer T1. 
Resistor R204 or R206. 
1C201 or IC202. 
NORM-CAL switch. 


0OMD 


( ) Note the position of the DISPLAY SELECT switch on 
the cabinet back. Then refer to the following chart 
and adjust the appropriate control for the correct 
display. 


EXAMPLE: The Indicator has been wired for Wiring Option 
#2 (MILES/HR, KM/HR) and will be operated from a 60 Hz 
power source. You will adjust contro! R221 for a display of 
50° to 51, with the DISPLAY SELECT switch in the 
MILES/HR position. Then, change the switch position to 
KM/HR and adjust control R217 for a display of 80 to 81. 


60 Hz line 50 Hz line 


R221 43-44 36-37 
R217 50-51 41-42 
R221 50-51 41-42 
R217 80-81 67-68 
R221 
R217 


(4), Return the NORM-CAL switch to the NORM position. 


#1 KNOTS 
MILES/HR 


#2 MILES/HR 
KM/HR 


#3 KNOTS 
KM/HR 


TF Q_ Unplug the line cord. 


This completes the “Receiver Tests and Adjustments.” 


Proceed to ‘‘Receiver Final Assembly.” 
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RECEIVER FINAL ASSEMBLY 


#6 x 2-1/4" 


SELF-TAPPING 
SCREW 
< eaeaee Y 
y CABINET ror | 7 
¢ BOTTOM 


‘2 


© is 
| 
ee ‘| 


_ & 
J f 


MODEL SERIES NO | 
| 


—— MODEL 10*1590 
coo V20VAC 50/60H2 6.5 WATTS 


CAUTION 
DISCONNECT LINE CORD 
BEFORE OPENING 
FUSE LOCATED INSIDE 


CABINET \\ 
TOP 


PICTORIAL 7 


Refer to Pictorial 7 for the following steps. DM Carefuly peel the cord disconnect label from the label 
sheet. Then press the label into place on the bottom of 
QA) Position the cabinet top upside-down as shown. Then the cabinet. 


guide the receiver straight down into the cabinet top. 
Position the line cord in the cutout in the cabinet 


bottom. woe } ; 
(1 Remove the protective paper backing from the four 


* rubber feet and install one foot in each corner of the 
cabinet bottom as shown. 


(>). Secure the cabinet top to the cabinet bottom with four 
#6 X 2-1/4" self-tapping screws. 


("\— Carefully peel the power requirements label from the 
label sheet. Then press the label to the bottom of the 
cabinet bottom. NOTE: Use the label that corresponds or Remove the protective paper backing from the blue 
to the model number of your kit; ID-1590 or and white label. Then press the label into place on the 
1D-1590E. bottom of the cabinet as shown. 
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TRANSMITTER ASSEMBLY 
2 
( Cut one 8” length from the 8-wire lead-in cable which 


#8 x 1/2" 
SZ SELF-TAPPING 
ys 

SCREW 


you purchased for your Indicator. Split the outer 
insulation at one end and, with pliers, pull the eight 
colored wires from the length of cable (one wire at a 
time). Discard the outer insulation. Lay the wires aside 
for use later. 


The transmitter assembly is that part of your Wind 
Speed/Direction Indicator which is located outdoors. It 
consists of a wind speed sender and a wind direction sender. 
These components are mounted in housings installed on a 
square boom. The boom has a U-bolt which permits 
attachment to any round object up to 1-1/2’’ diameter, such 
as a vertical mast or a TV tower leg. The 8-wire lead-in cable, 
which you purchased in a length to suit your needs, 
connects the transmitter assembly to the cabinet inside your 
house. 


Refer to Pictorial 8 for the following steps. 


Place the two bottom housings-on your work surface 
_ with the smaller ends up, as shown. 


a Turn an 8-32 x 1/2” self-tapping screw into the center 
hole of each housing. Use downward force on the 
screwdriver and be sure to keep the screw exactly 
vertical so the threads will be properly cut. Turn the 
screw in at least halfway to its head; then back the 


PICTORIAL 8 


screw out. Clean any plastic out of the screw threads 
before you tap the second hole. You may discard the 
screw after you tap both holes. 


X Lay the two bottom housings aside. They will be used 
later. 


WIND DIRECTION 
CIRCUIT BOARD 
ASSEMBLY 


REED SWITCH 
(65-49) 


IN2071 
(57-27) 


PICTORIAL 9 


Wind Direction Sender 


Refer,to Pictorial 9 for the following steps. 


( Select a length of orange wire from the wires laid aside 
earlier. From this wire, cut one 1” and two 11/4” 
lengths. Remove 1/4” of insulation from the end of 
each wire. At each end, twist the fine strands tightly 
together and melt a small amount of solder on each 


bare end. l 
JUMPER 
WIRE 


ae Detail 9A 


Refer to Detail 9A for the following three steps. 


t#+ On wind direction circuit board (#85-1320-1), fit the 
bare ends of these three orange wires into the holes at 
the ends of the “J” lines on the circuit board. Do not 
let the wires cover any of the eight small! slots around 
the inner hole of the circuit board. Solder the ends of 
each wire to the foil and cut off any excess lengths. 


NOTE: As you install each diode in the following two steps, 
solder the leads to the foil and cut off the excess lead 


lengths. 


(% 


( 


_ 


Install a 1N2071 diode (#57-27) ina vertical position _ 
at D101 so the banded end of the diode is AWAY 
from the circuit board as shown in Detail 9A. “+ 


Install a 1N2071 diode (#57-27) in a vertical position 


at D102 so the banded end of the diode is TOWARD 


the circuit board. 


H 4-40 x 1-3/8" 


SCREW 
SMALL ™~ 
NOTCH 


5/32" x 7/8" SPACER 
COMPONENT 


igen 
85-1320-1 


i: ED #4 LockwASHER — 
! 
ey ©) 4-40 NUT 


Detail 9B 


NOTE: Use the nut starter supplied with this kit to hold and 
start 4-40 and 6-32 nuts on screws. 


(K) 


Refer to Detail 9B and assemble circuit board 
#85-1319-1 to circuit board #85-1320-1. The 
component sides of these two circuit boards are 
TOWARD each other. Be sure that the small notches, 
near one mounting hole on each circuit board, are 
aligned with each other. Use 5/32 x 7/8” spacers, 4-40 
x 1-3/8" screws, #4 lockwashers, and 4-40 nuts. 
NOTE: These circuit boards and the parts mounted on 
them compose the wind direction circuit board 


assembly. 


SOLDER’ 


A 
SOLDER 


REED SWITCH 
2 (65-49) : 
Detail 9C 

CAUTION: The glass bodies of the reed switches can be 
easily damaged and should be handled carefully. DO NOT 
bend the lead or cut off any excess lead lengths unti! the 
switches have been soldered in piace. Be sure both leads are 
down in the notches as far as possible before soldering. 


( Refer to Detail 9C and position the two circuit boards on 
edge (like a pair of wheels). Place the leads of a reed 
switch in one of the pairs of opposite notches in the 
circuit board center holes. Center the switch body bet- 
ween the circuit boards with the switch flat facing the 
center holes as shown in the inset drawing. Solder each 
lead to the foil. Cut off the excess lead lengths. Make 
sure the switch flat faces the center hole. 


in the same way, instal! seven more reed switches. - 


(_ ) From the wires laid aside earlier, select the following 


wires: 
Bove 
Bisek = Green White/s 
Brown Red 
( Remove 1/4" of insulation from each end of each 


wire. Twist the fine strands at each end tightiy 
together and melt a small amount of solder on each 
end of each wire. 


Refer to Detail 9D for the following four steps. 


Position the wind direction circuit board assembly 
with the notches (near the mounting holes) to the left. 
Push the end of the black wire up through hole D and 
back down into hole BLK. Solder the wire to the foil. 


if Push the end of the green wire up through hole D and 
then into hole GRN. Solder the wire to the foil. 


Push the end of the white wire up through hole E then 
into hole WHT. Solder the wire to the foil. 


WIND DIRECTION 
CIRCUIT BOARD 
ASSEMBLY 


Detail 9D 


{ } Cut off any excess wire ends from the three wires 
soldered in the preceding steps. 


Refer to Detail 9E for the following two steps. Turn the 
circuit board assembly around so the notches are to your 
right, as shown. 


Xf Push the end of the brown wire up through hole F and 
into hole BRN. Solder the wire to the foil. 


b Push the end of the red wire through hole H and into 
hole RED. Solder the wire to the foil. 
" 


Cut off any excess wire ends from the two wires just 
installed. 


Detail SE 
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BOTTOM 
HOUSING 


4-40 NUT 


Detail 10A 


Refer to Pictorial! 10 (in the “Illustration Booklet’) for the 
following steps. 


( ) Refer to Detail 10A and install the wind direction 
circuit board assembly in a bottom housing as follows: 


IE Start the colored wires down through the three 
wire slots in the bottom housing. Use the slots 
directly below the wires. 


2. Align the rounded slots in the circuit boards 
with the hollow bosses in the housing, and align 
the threaded ends of the circuit board assembly 
bolts with the holes in the bottom housing. 


oH Push the circuit board assembly down as far as it 
will go and pull the wires out the bottom. Make 
sure there are no wires crimped under the lower 
circuit board. 


4. Secure the circuit board assembly in the housing 


with two 4-40 nuts on the circuit board 


assembly bolts. 


Refer to Detail 10B and install a magnet in a magnet 


Fav 
Sy, 


clip. 


Detail 10B 


CAUTION: When you install an E-washer next to a bearing 
on a shaft, be SURE you install the rounded side of the 
E-washer TOWARD the bearing. To determine the rounded 
side, hold the E-washer so it reflects a strong light to your 
eye. On one side, the edges of the washer will appear slightly 
rounded. 


ROUNDED 
SIDE 


yp E-WASHER 
Naa: MAGNET 
SHAFT 
~ MAGNET 
CLIP 
BEARING ys E-WASHER 
O-RING SHAFT ROUNDED 
toe a MEAD ts 
Detail 10C 
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= 


Seg FIED ATELEIT®S 


?) 


o Detail 10C for the following steps. 
Place an O-ring on a bearing. 


.. Slide the bearing and O-ring down onto the 
sender shaft and down against the shaft head. 


Install an E-washer. Position the rounded side 
of the E-washer toward the end of the shaft. 


Squeeze the magnet clip with your fingers (not 
pliers) so it will fit snugly on the sender shaft. 
Force the magnet clip (with magnet) onto the 
sender shaft. 


5. Install an E-washer. 


Refer to Detail 10D, hold the sender shaft assembly 
by the threaded end, and place a bearing and an 
O-ring on the other end with the O-ring up. Then 
push the end of the shaft assembly up into the in- 
verted bottom housing assembly. 


BOTTOM 
HOUSING 
ASSEMBLY 


re) BEARING 


Gs, SENDER 
SHAFT 


Detail 10D 


y 


( 
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Turn the assembly over and adjust the magnet clip so 
the magnet is opposite the centers of the reed 
switches. NOTE: If you hold the bottom housing 
assembly against one ear and rotate the sender shaft 
with the other hand, you will be able to hear a very 
faint click as the magnet passes and operates each reed 
switch. 


Refer to Detail 10E and place the top housing on the 
bottom housing so the threaded end of the sender 
shaft protrudes up through the center hole of the top 
housing until the two housings lock together. 


Insert two #4 x 1” self-tapping screws up through the 
two holes in the bottom housing. Turn the screws 
slowly and apply pressure so they will tap into the two 
bosses in the top housing. 


Lay the wind direction sender assembly aside. It will 
be installed later. 


reccerreerey 
KKAAAKAAAK Ec) 


& 
« 


SELF-TAPPING 
SCREW 


Detail 10E 
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Wind Speed Sender 


CAUTION: When you form the leads of the reed switch in 
the following step, hold each lead with thin-nose pliers 
between the glass body of the switch and the bending point, 
as any lateral pressure on the leads can easily damage the 
glass switch body. 


Refer to Pictorial 11 for the following steps. 


(\ : Refer to Detail 11A and form the leads of a reed 
switch as shown. 


[eRe oat SPEED 
CIRCUIT BOARD 
tr (85-1319- [eRe oat (\) Refer to Detail 11B and insert the reed switch leads 
into holes A and G of the. wind speed circuit board. 
Solder the leads to the foil and cut off any excess lead 
lengths. 


f Select a blue wire and a yellow wire from those laid 
aside previously. Remove 1/4” of insulation from each 
end of each wire. Twist the strands at each end tightly 

PICTORIAL 11 together and melt a minimum amount of solder on 

each bare wire end. 


MS From foil side of the circuit board, push the end of 


the yellow wire up through hole B and back down into 
hole YEL. Solder the wire to the foil. 


Sa Similarly, push the end of the blue wire up through 
\ § hole F and back down into hole BLU. Solder the wire 


to the foil. 
3/16" a e ( R Cut off any excess wire from the ends of the two wires 


se \) just installed. 
=. 


a —eals 


REED 
| | 
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Detail 11A 


NOTCH 


Detail 11B 
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PICTORIAL 12 O-RING a SIDE 
: SHAFT 
HEAD 
hi Detail 12B 


Refer/to Pictorial 12 for the following steps. 


Refer to Detail 12A and assemble an O-ring, a bearing, 
and two E-washers on a sender shaft. Position the 
O-ring and bearing assembly so the O-ring is down 
against the sender shaft head. Use pliers to push the 
E-washers into the grooves on the shaft. Position the 


ounded side of each E-washer toward the bearing. 1" OD 
FLAT WASHER 


Refer to Detail 12B and place a 1’ OD flat washer and 
the magnet retainer on the sender shaft. 


a Refer to Detail 12C and push a magnet into each of 
the four slots in the magnet retainer. One end of each 
magnet is marked with red. Be sure to place the 
magnets so the red marks are positioned as shown. 
Then place a 1” OD flat washer on top of the magnet 
retainer. 


(% Refer to Pictorial 12 and install an E-washer on the 
~~ sender shaft at groove C. 


OG Refer to Pictorial 12 and install an E-washer in groove 
D on the sender shaft. Position the rounded side of the 
washer toward the end of the shaft. Detail 12C 


(X) Set the assembly aside temporarily. 


Pp 
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Refer to Pictorial 13 for the following steps. 


a 34 if Refer to Detail 13A and, from the component side of 

the circuit board, install a 4-40 x 3/8” screw, a #4 
lockwasher and a 4-40 nut in each of holes D and J in 
‘the wind speed circuit board. 


-. 


(-. 
0 GD 


yaeee 


af Refer to Detail 13B and install an O-ring and a bearing 
in the bearing cup of the bottom housing. 


vf Insert the wind speed circuit board into the bottom 
housing as far as it will go. Align the rounded slots 

| with two bosses in the housing. Push the circuit board 
if, leads through the slots in the bottom housing: Secure 
the circuit board in the housing with two 4-40 nuts on 


shaft into the bearing in the bottom housing. 


‘the housing bottom. 
ty | WIND SPEED 
iy | SENDER ASSEMBLY ) Refer to Detail 13C and insert the end of the sender 
Wh Refer to Detail 13D and place the top housing on the 

bottom housing so the threaded end of the sender 


shaft protrudes from the top housing. 


( Rotate the large ends of the two housings against each 

other until they lock together. Hold them together 

i | with one hand and rotate the sender shaft with the 
other hand. With your ear against the housing, you 

should be able to hear four faint clicks from the reed 

PICTORIAL 13 switches during each shaft revolution. If you do not 
hear the four clicks, one or more of the magnets are 

probably installed backward. Correct the difficulty 


aja you proceed. 
(“) Secure the two housings with #4 x 1” self-tapping 


4-40 x 3/8" 
SCREW screws as shown. Use a small amount of pressure on 
the screwdriver so the screws will cut their own 
| e © threads in the bosses in the top housing. 
f WIND SPEED ( Pace the wind speed sender aside. It will be mounted 
R. CIRCUIT BOARD 
COMPONENT later. 


SIDE | 


es G@5 #4 LOCKWASHER 
<S & 4-40 NUT 
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TRANSMITTER TESTS AND ADJUSTMENTS 


POSSIBLE CAUSE CHART 


Cannot light each 
lamp separately. 


More than two lamps 
light. 


BLU 
L BLK BRN WHT cRN_ RED 


_ A. Magnet. 
B. Magnet too close 
to reed switch. 


No lamps light. 


A. — Magnet position 
on shaft. 
B. Black wire. 


Lamps do not light 
in sequence. 


WIND 
DIRECTION 


Magnet position. 
SENDER 


Diodes D101 or D102. 
Wiring. 


Lamp #1 does not light. 


A. Switch S107. 


Lamp #2 does not light. 


A. Switch S108. 


Lamp #3 does not light. 


Figure J | A. Switch S101. 


Lamp #4 does not light. 
(4) Refer to Figure 2-1 and connect the Wind Direction 
sender to the screw terminal strip as shown. A. Switch $102. 


(~~) Plug’in the line cord. 9. Lamp #5 does not light. 


A. Switch S103. 
( “Rotate the sender by hand. Each lamp should light 


separately and no more than two adjacent lamps 


Lamp #6 does not light. 
should light at the same time. 


A. Switch $104. 
NOTE: If the lights do not line up properly with the 


window, remove the cabinet top and reposition the display 


Siete Lamp #7 does not light. 
circuit board. 


A. Switch S105. 


Gesrimarnxire 
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Lamp #8 does not light. 


A. Switch $106. 


Lamps #1, #3, #5, 
and #7 do not light. 


A. Diode D102. 


Lamps #2, #4, #6, 
and #8 do not light. 


A. Diode D101. 


ee the line cord. 


c Disconnect the Wind Direction sender from the 
receiver. 


Wee... Figure 2-2 and connect the Wind Speed 


sender to the screw terminal strip as shown. 


( Plug inthe line cord. 


( Slowly rotate the sender shaft by hand and watch the 
E and SE lamps. These two lamps should light four 
times for each revolution of the shaft. 

| POSSIBLE CAUSE CHART 
Lamps do not light. 
Magnets not 
positioned properly. 


Switch $201. 
Sender wiring. 


Lamps light, but not 
four times per revolution. 


A, Magnets not 
positioned properly. 


Lamps on all the time. 


A. Magnets not 


positioned properly. 


ro B. Switch S201. 
{ Unplug the line cord. 


(A Disconnect the yellow wire from the BRN terminal 
and connect it to the YEL terminal. 


Be 


{ ug inthe line cord. 
( be the sender shaft by hand and watch the display 


tube. The display should change. 


POSSIBLE CAUSE CHART 


Switch $1. 


3-wire cable connections. 


( ) Unplug the tine cord. 


( ) Disconnect the Wind Speed sender from the screw 
terminal strip. 


This completes the ‘Transmitter Tests and Adjustments.” 


Proceed to ‘Transmitter Final Assembly.” 


DISPLAY is) CAL 


SELECT NORM 
a ‘ 
/= 
BLU 


YEL BLK BRN WHT GRN RED 
j 


WIND 
SPEED 
SENDER 


Figure 2-2 


ee Sr ne 
5 ’. 


CAUTION: When you 1 


insulation on the colo Py Hite 


Fi © cl 


) Carefully remove two feet of the gray outer insulation — 
from the end of the 8-wire that has the grommet — 
installed. If you use a knife, push the point into the 


cable end and cut from the inside to the outside in 


ke steps. 
( Cut 6” from the yellow, the orange, and the blue 
wires. Discard the pieces cut off. 


if Remove 1/4” of insulation from the end of each of 
the eight colored wires. Then twist the fine strands at 
each end tightly together and melt a minimum amount 
of soider on each bare wire end. 


( ) Remove 3-1/2’ of the gray outer insulation from the 
other end of the 8-wire cable. 


( ) Remove 1/2” of insulation from the end of each wire. 
Then twist the fine strands tightly together and melt a 


minimum amount of solder on each bare wire end. Detail 14C i 


a Separate the eight wires of the 2’ stripped end into (/) Refer to Detail 14C and slide the grommet along the 


two groups, with the blue, yellow, and orange wires cable until the projection of part A enters the cable 
forming one group. entry hole. Then force the projection of part B into 
po part A until the two parts are fully engaged and the 
& uf SHORT - grommet is fixed in the hole. 


ok | ci > aye | 
BRN Rte Sec eo - OE ) Pullthe shaft of each sender assembly up and down 


SS he to seat the bearings. A slight amount of end play in 


each shaft will permit this movement. Rotate each 


ifé : ie: 
? sender shafi to make sure it revolves easily without 
binding. If a shaft does not rotate freely, or if thereis 
\ no end play, disassemble that sender and correct 
: the problem. 
Detail 14B P 
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Refer to Detail 14D and mount the wind direction 
sender (black, brown, red, green, and white wires) on 
the/long end of the boom. Use an 8-32 x 1-1/4” screw. 


Push the wires from the sender into the large hole in the 
boom and then out of the open boom end. Note that the 
projection (lip) on the end of the bottom housing must fit 
into the hole in the boom. DO NOT overtighten the 
mounting screw as the threads in the plastic housing 
can be damaged. . 


WIND DIRECTION 
SENDER 
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8-32 x 1-1/4" SCREW 


Detail 14D 


Refer to Detail 14E and mount the wind speed sender 
on the short end of the boom. Use an 8-32 x 1-1/4” 
screw. Route the wires from the sender into the large 
hole in the boom and then out of the open boom end. 
DO NOT overtighten the mounting screw as the 
threads in the plastic housing can be damaged. 


Refer to Detail 14F and install the housing cover with 
cups on the wind speed sender on the short end of the 
boom. The flatted side of the housing cover hole must 
fit over the flatted end of the sender shaft. Secure the 
housing cover with the 6-32 acorn nut. 
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WEATHER VANE 
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> #6 x 3/4" 
SELF-TAPPING 
SCREW 


Detail 14H 


Refer to Detail 14J for the following two steps. 


( ) Slide the end of the weather vane shaft through the 
hole in the spacer. Tighten the screw in the spacer 
finger-tight. Then screw the counterweight onto one 
end of the weather vane shaft as far as it will go. 


{ ) Screw the weather vane snuggly onto the other end of 
the weather vane shaft. 


Detail 14G 


WEATHER VANE 


Refer to Detail 14G for the two following steps. 


(.) Place the remaining housing cover on the wind 
direction sender. Fit the flatted side of the cover hole 
over the flatted end of the sender shaft. 


( ) Start a 6-32 x 1/4" screw into the upper end of the 
5/8"" x 1/2’. spacer, as shown. Then screw the other 
end of the spacer onto the upper end of the wind 
direction sender shaft as far as it will go and tighten it 
securely. 


( ) Refer to Detail 14H and tap the weather vane with the 
#6 x 3/4” self-tapping screw. Use a moderate amount 
of force on the screwdriver and turn the screw into the 
vane. Then back the screw out and discard it. E 
Detail 14J 
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Refer to Detail 14K and turn the boom on its side on 
the edge of a table or bench so the wind direction 
sender is horizontal and projects out over the floor. 
Loosen the spacer screw slightly and slide the weather 
vane shaft in the spacer until the counterweight is in 
balance with the weather vane, and the weather vane is 
perpendicular to the side of the boom. Then tighten 


the spacer screw very firmly. 


WIND DIRECTION 
SENDER SIDE 

OF 
BOOM 


SPACER 
SCREW 


WEATHER VANE 


COUNTERWEIGHT 


Detail 14K 
Refer to Detail! 14L for the following two steps. 


(_ ) Atthe long end of the boom. connect each pair of like- 
colored wires together with wire nuts. Hoid the pair of 
wires in one hand and push the wire nut onto the two 
bare wire ends with the other hand. Then twist the wire 
nut so the wire ends inside the nut will be securely 


twisted together. 


(_ ) At the short end of the boom, connect the like- 
colored wires together with wire nuts. Note that the 
orange wire is not connected (at either end). 
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Figure 3 
E CONNECTION 


CA 
(4) Refer to Figure 3 and turn the cabinet so the back of 
the receiver is facing you. 


Temporarily connect each colored wire of the 8-wire 
cable to the terminal having the same color name (red 
wire to RED, etc.) Note that the orange wire will not 
be used and may be cut off where it leaves the cable 
insulation. 


Wind Direction 


( W Connect the line cord plug to an electrical outlet. One 
lamp, or two adjacent lamps, should light. 


/ 

(of Rotate the weather vane by hand. Lamps should light 
in sequence in the direction of rotation. No more than 
two lamps should light at the same time and these 
must be adjacent to each other. 


Place the boom on your work area in exactly the same 
position it will point when installed. To make sure you 
orient the boom properly when you install it in the 
permanent location, mark an arrow pointing North on 
the edge of the boom. 


Refer to Figure 4 for the following steps. 


(_ ) Make a reference mark on the side of the boom below 
the center of the wind direction sender. 


NOTE: Hold the weather vane so it points straight north and 
rotate the bottom housing of the wind direction sender 
while you make the following adjustments. 

(_ ) Loosen the mounting screw slightly and rotate the 
bottom housing until only the north lamp lights. : 


WIND DIRECTION 
SENDER 


\| MARK WHERE 
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; LIGHTS 
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NORTHEAST 
LIGHTS 
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See ACS 


ht ee 
7 REFERENCE 


MARK 


MOUNTING SCREW 
UNDERNEATH 


Figure 4 
(_ ) Slowly rotate the bottom housing in a clockwise 
direction. Make a mark on the bottom housing (above 
the boom reference mark) at the point where the 
northwest lamp lights. 


Slowly rotate the bottom housing in a 
counterclockwise direction until only the north lamp 
lights. Then continue rotating and make a mark on the 
bottom housing at the point where the northeast lamp 
lights. 


Ge HEATHEKIT® 


( ) Rotate the bottom housing back in a clockwise 
direction until the reference mark on the boom is 
centered between the two marks on the bottom 
housing. Then tighten the mounting screws. (DO NOT 
overtighten as the threads in the housing can be 
damaged.) 


(_ ) Check to make sure the boom and the weather vane 
are in the correct position when the dial shows north. 


Wind Speed 


(\_)- Rotate the cups (by hand or by blowing into them) to 
make sure the display changes as the cups rotate. 


(+ Unplug the line cord. 


(_) For handling convenience, disconnect the 8-wire cable 
from the terminals on the receiver. The cable will be 
reconnected in the Installation section. 


Refer to Pictorial 15 for the following steps. 


(_ ) Push all the colored wires and wire nuts into the open 
ends of the boom. 


(_ ) Install a boom end cap on each end of the boom. The 
drain hole in each end cap should be positioned 
toward the bottom of the boom. 


(_ ) Refer to Detail 15A and install the U-bolt, U-bolt grip 
plate, and the U-bolt housing on the boom. Be sure 
you install the U-bolt on the correct side of the boom 
for your mounting location. Be sure you do not pinch 
any wires when you push the U-bolt through the 
boom. 


Witt 
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INSTALLATION 


Before you install your Wind Speed/Direction Indicator, you 
must decide where you will mount the transmitter assembly 
outdoors, where you will locate the cabinet indoors, and 
how you will route the 8-wire cable from the Transmitter to 
the Indicator. 


1. Transmitter assembly location. This should be as far 

“removed as feasible from objects which will shield the wind 

senders, cause air turbulence, or divert the wind against 

them from other than the true wind direction. An existing 

facility such as a television tower or mast may be used (see 

Figure 5). The boom mounting clamp furnished will accept 

- around object up to 1-1/2” diameter. (See Detail 15A on 

Page 49.) Mounting the transmitter on a chimney mast is 

not recommended because of corrosive fumes from the 
chimney. ; 


Several types of TV masts for roof mounting are available 
from TV installers. Some of these will be suitable for mount- 
ing the transmitter assembly above the roof. Be sure that 
any of these mounting masts are properly grounded. This 
boom assembly should be no closer than two feet from the 
top of the mast that it is mounted to. 


NOTES: 


1. If you mount the transmitter assembly on a radio transmit- 
ting tower or in the presence of a strong RF field, the 
operation of your Wind Speed/Direction Indicator may be 
affected. 


2. Besure that any tower you attach this transmitter assembly 
to is properly grounded. 


3. Routing the 8-wire cable. How you route the 8-wire cable 
from the transmitter assembly is a matter for each indi- 
vidual installation, but the shortest route is usually the best. 


Plastic tape has been furnished so you can tape the cable to 
a TV tower leg or a mast. Staples or TV lead-in standoffs can 
be used to secure the cable to wood. 


You may be able to bring the cable into the building in the 
same manner as your TV lead-in. To keep out moisture, you 
should plug the entry hole with a good grade of caulking 
compound which will remain pliable and will not harden. Be 
sure to form a drip loop in the cables as shown in Figure 5. 


On the indoor end of your 8-wire cable, connect each 
colored wire to the corresponding terminal on the back of 
the Weather Station cabinet as shown in Figure 2. 


This completes the “Installation.” 


nA none e 


IN CASE OF DIFFICULTY 


Begin your search for any trouble that occurs after assembly 
by carefully following the steps listed below in the “Visual 
Tests.” After you complete the ‘Visual Tests,”’ refer to the 
Troubleshooting Chart. 


NOTE: Refer to the “Circuit Board X-Ray Views” on Page 
60 for the physical location of parts on the circuit board. 


VISUAL TESTS 


a he Recheck the wiring. Trace each wire in colored pencil 
on the Pictorial as it is checked. It is frequently 
helpful to have a friend check your work. Someone 
who is not familiar with the unit may notice 
something consistently overlooked by the kit builder. 


2 About 90% of the kits that are returned to the Heath 
Company for repair do not function properly due to 
poor connections and soldering. Therefore, many 
troubles can be eliminated by _ reheating all 
connections to make sure that they are soldered as 
described in the ‘Soldering’ section of the ‘Kit 
Builders Guide.”” Be sure there are no solder “‘bridges’’ 
between circuit board foils. 


So Check to be sure that all transistors and diodes are in 
their proper locations. Make sure each lead is 
connected to the proper point. Make sure that each 
diode band is positioned above the band printed on 
the circuit board. ‘ 


4. Check the values of the parts. Be sure in each step that 
the proper part has been wired into the circuit, as 
shown in the Pictorial diagrams. It would be easy, for 
example, to install a 27 kQ (red-violet-orange) resistor 
where a 2.7 Q (red-violet-gold) resistor should have 
been installed. 


op Check for bits of solder, wire ends, or other foreign 
matter which may be lodged in the unit. 


6. A review of the “Circuit Description’ may also help 
you determine where the trouble is. 


If you still do not locate the trouble after you complete the 
“Visual Tests.” and a voltmeter is available. check voltage 
readings against those shown on the “Schematic Diagram” on 
a fold-in and on the Voltage Chart on Page 60. Read the 
“Precautions for Troubleshooting” before you make any mea- 
surements. NOTE: All voltage readings were taken with a high 
input impedance voltmeter. 


Voltages may vary as much as +20%. The minus or 
BLU/BLK terminal on the receiver screw terminal is a 
convenient ground point. ° 


NOTE: In an extreme case where you are unable to resolve a 
difficulty, refer to the “‘Customer Service’ information 
inside the rear cover of the Manual. Your Warranty is 
located inside the front cover. 


PRECAUTIONS FOR TROUBLESHOOTING 


1. Be cautious when testing transistor circuits. Although 
they have almost unlimited life when used properly, 
they are much more vulnerable to damage from 
excessive voltage or current than tubes. 


AA: Be sure you do not short any terminals to ground 
when you make voltage measurements. If the 
voltmeter probe should slip, for example, and short 
across components or voltage sources, it is very likely 
to cause damage to one or more transistors or diodes. 


SILICON BIPOLAR TRANSISTOR CHECKING 


To check a transistor accurately, you should use a transistor 
checker. However, if one is not available, you can use an 
ohmmeter to determine the general condition of the 
transistors in this kit. The ohmmeter you use must have at 
least 1 volt DC at the probe tip to exceed the threshold of 
the diode junctions on the transistor being tested. Most 
vacuum tube voltmeters meet this requirement. 
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To check a transistor with an ohmmeter, proceed as follows: 


iP 


Remove the transistor from the circuit. 


Set the ohmmeter on the RX1000 range. 


Connect one of the ohmmeter test leads to the 
base (B) of the transistor. Touch the other meter 
lead to the emitter (E) and then to the collector 
(C). Both readings should be approximately the 
same, but may be either high or low. If one 
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reading is high and the other low, the transistor 
should be replaced. (Identify the transistor leads 
on the Identification Chart on Page 58.) 


4. Repeat step 3 with the test leads reversed. 


5. Check the resistance from the collector to the 
emitter to make sure there is not short circuit. 


NOTE: In the unusual case when the readings are low, or all 
high, no matter which ohmmeter lead is connected to the 
base, the transistor should be replaced. 


Troubleshooting Chart 


This chart lists the ““Condition” and the “Possible Cause”’ of 
a number of malfunctions. If a particular part is mentioned 
(for example, ‘‘O2") as a possible cause, check that part and 
the parts connected to it to make sure they are correctly 
connected and installed. Also make sure that the correct 


part was installed at that point. 


L1 only does not light. 


L2 only does not light. 


L3 only does not light. 


L4 only does not light. 


L5 only does not light. 


L6 only does not light. 


L7 only does not light. 


L8 only does not light. 


L2, L4, L6, and L8 do not 
light. 


Li, L3, L5, and L7 do not D102. 
light. 
No Wind Direction lights. R1; open black wire. 


LiyOt stor. 


L2; D2; $108. 


Lis DSE SOME 


L4; D4; $102. 


L5; D5; $103. 


L6; D6; S104. 


77 D7, S105. 


L8; D8; S106. 


D101. 
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Troubleshooting Chart (cont’d.) 


CONDITION POSSIBLE CAUSE 


No lights on display 
circuit board. 


Fuse; 11; line cord. 


No light on Wind Speed 
display tube, V1. 


V1; D201; D202; R201; 
T1; Q202; ZD201; D203; 
1C208; R225. 


L9, L10, or L11 does not 
light 


LOaitOs0n LLins2, 
R205. 


Defective ‘‘units’’ (right) 1C204; 1C206; IC208. 


digit on display tube V1. V1 
Defective ‘‘tens’’ (left) 1C205; 1C207; IC209. 
\ digit on display tube V1. V1 
ee No wind speed; calibration $201; S1; open 
checks OK. yellow wire. 


1C201; 1C202; R206; 
D204; D205. 


No wind speed; no 
calibration readout. 


Wind speed display is 
erratic. 


C203; 1C201; C208; 
C209. 


Wind speed indicates but 
will not calibrate in 
either position of Display 
i Select switch. 


C206; C211; 1C203; 1C202; 
0203; C201; 0201; 0202; 
ZD201. 


Wind speed indicates but 
fwill not calibrate when Display 
Select switch is in the DOWN position. 


R217; R218. 


Wind speed indicates but 
will not calibrate when Display 
' Select switch is in the UP 

position. 


R219; R221. 


opts Aare 

| ad yrtte yt : 

. Fie tate 108-132 VAC, 50/60 Hz, 6.5 watts. 

oT * deeting ley (€! 4 

i ern Bie. Hiehe'y Hagel 216-264 VAC, 50/60 Hz, 6.5 watts. 

arr: Z) staeta) hos Beer) bly sy? F 

FM epttes ae - +... Receiver: 7” wide x 5” deep x 2-1/2” high. 

— ui fo POE seCATON ** Receiver: 17.8 cm wide x 12.7 cm deep x 6.4 cm high. 
1 we forr" nity fe rege Nope! 3710 nae ss 

oF WEY , WY 


ae 8-8/4 Ibs, 1.7 kg. 


24 te 4 eee Up to 300’ of 8 conductor cable. 


rE © <0 — EI 


The Heath Company reserves the right to discontinue 
products and to change any specifications at any time 
without incurring any obligation to incorporate new features 
in products previously sold. 
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CIRCUIT DESCRIPTION 


Refer to Figures 6 and 7 and to the Schematic Diagram (in 
the “Illustration Booklet”) while you read this Circuit 
Description. 


WIND DIRECTION (Figure 6) 


Reed switches S101 through S108 are actuated by a 
permanent magnet which is connected to the revolving shaft 
of the weather vane. The magnet will close any one switch 
(or two adjacent switches) and light the corresponding 
lamps, L1 through L8, on the display circuit board. When 
switch $101 is closed, a circuit is completed through current 
limiting resistor R1, diode D1, lamp L1, the red cable wire, 
switch S101, diode D102, and the black cable wire. 
Therefore, lamp L1 lights. Diode D2 is installed opposite 
diode D1. Therefore, lamp L2 cannot light. If switch $102 is 
closed at the same time as S101, current will also flow 
through diodes D2 and D102, and lamp L2 also lights. 


WIND SPEED 


Reed switch $201 is actuated by four permanent magnets 
attached to the rotating shaft of the wind speed sender. The 
rate at which the switch opens and closes depends on the 
speed of the wind. 


The signal from S201 is converted into a series of constant 
width pulses whose frequency varies with the wind speed. 
The series of pulses are sampled and counted for a preset 
length of time which corresponds to the desired readout 
(MPH, KNOTS, or KILOM/HR). This information is held in 
memory latches and displayed at a rate that is easy to read. 
The input signal is coupled through the yellow cable wire, 
the CAL-NORM switch (S1), and R206 to IC201. R206 and 
C203 suppress any noise or switch contact bounce that may 
be present on the input signal. D204 and D205 provide 
further protection of the input to 1C201. 


FREQUENCY DOUBLER 


1C201 and section D of IC202 are used as a frequency 
doubler. 1C201 contains two monostable multivibrators. 
Multivibrator #1 is triggered by the leading edge of the 
input pulse (Waveform A of Figure 7) while Multivibrator 
#2 is triggered by the trailing edge. 


Each pulse present at the output (pin 4) of multivibrator #1 
(Waveform B) is generated by a leading edge of the input 
signal. The width of this output pulse is determined by 
R209 and C204. The pulse width is set at approximately 2 
milliseconds. Each pulse present at the output (pin 12) of 
multivibrator #2 (Waveform C) is generated by a trailing 
edge of the input signal. The width of this output pulse is 
determined by R211 and C205. This pulse width is also set 
at approximately 2 milliseconds. C208 and the output of 
multivibrator #2 are connected to the clear input (pin 3) of 
multivibrator #1. Likewise, C209 and the output of 
multivibrator #1 are connected to the clear input (pin 11) 
of multivibrator #2. This insures positive triggering of each 
multivibrator. The two output signals from 1C201 are 
applied to the inputs (pins 9 and 10) of IC202D. A positive 
output pulse is produced by IC202D each time a negative 
pulse is applied to either input (Waveform D). 


This series of constant width pulses, whose frequency is 
determined by the wind speed, is applied to one input (pin 
12) of sample gate IC202E. The series of pulses from the 
input cannot pass through this gate to the decade counters 
until a positive voltage is present at its other intput (pin 13). 
The positive voltage (Waveform H) is provided by the Wind 
Calibrate Monostable, 1C203. The amount of time that a 
positive voltage is present at pin 13 of IC202E determines 
the number of pulses to be counted by the decade counters. 
1C203 is started by the display rate clock, Q203. 


DISPLAY RATE CLOCK 


C206 is charged at a rate determined by the value of R212 
and then rapidly discharges when Q203 conducts. After 
C206 discharges, Q203 turns off and C206 begins to charge 
again through R212. 


Transistor Q203 conducts only when the voltage at its anode 
reaches a preset level. This level is set by the DC bias voltage 
applied to the gate through R213 and R214. Since the basic 
free-running frequency of this oscillator depends on the time 
required for the voltage across C206 to reach the trigger 
level of Q203, the oscillator frequency is set by the value of 
R212. This time is set at approximately .7 seconds when 
Miles Per Hour and Knots are used. The value of R212 is 
changed to increase: the time approximately one second if 
Kilometers Per Hour is used. 
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The negative going portion of the display rate clock 
waveform is coupled through C207 to the input (pins 4 and 
5) of inverter 1C202B. The output of 1C202B (Waveform G) 
is used to start the wind calibrate monostable (1C203) and 
to reset the decade counters (IC204 and 1C205). 


WIND CALIBRATE MONOSTABLE 


The period of time that the output (pin 6) of 1C203 is high 
(positive) determines the time that input pulses may be 
counted by decade counters 1C204 and IC205. This positive 
output pulse is applied to pin 13 of sample gate IC202E, 
allowing input pulses from IC202D to pass to the decade 
counters (Waveform J). 


At the end of the positive pulse from 1C203, the negative 
going portion is coupled through C212 to the input (pins 1 
and 2) of reset gate IC202A (Waveform L). The output of 
1C202A is a positive pulse (Waveform K), which is used to 
reset latches 1C206 and 1C207. 


DECADE COUNTER-QUAD LATCHES-DECODER 
DRIVERS 


Decade counter IC204 counts (in binary form) the input 
pulses from sample gate 1C202E. On each tenth count, 
1C204 sends a pulse to 1C205, which counts the “‘tens”’ digit. 
Each time the display rate clock generates a pulse, the 
decade counters are reset to zero. The number of pulses 
counted during the period of time allowed by 1IC203 are 
applied to quad latches IC206 and 1C207. 


Q203 
DISPLAY 
RATE 
CLOCK 
1C202B 


WIND 
CALIBRATE 

MONOSTABLE 

1C203 


1C201 


ENABLE 
GATE 
1C202A 


INPUT 
DUAL DOUBLER| .] SAMPLE DECADE DECADE 
MONOSTABLE 1C202D GATE COUNTER COUNTER 
1C202E 
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These latches are used for temporary storage of the binary 
information from the decade counters. This binary 
information is transferred to drivers 1C208 and IC209 when 
a positive pulse from 1C202A is applied to pins 4 and 13. 


1C208 and 1C209 decode the total binary count from the 
memory latches (IC206 and 1C207) and switch the elements 
of V1 to display the count in decimal form. 


POWER SUPPLY 


The power supply is comprised of an unregulated high 
voltage source and a regulated low voltage source. 


The unregulated high voltage provided by transformer T1 
and diodes D201 and D202 is used at the anode of display 
tube V1. 


Transistors Q201 and 0202, resistor R202, and zener diode 
ZD201 regulate the voltage from diode D203 to +5 volts 
DC. The voltage across ZD201 provides a fixed reference 
voltage for the base of Q202, whose constant emitter voltage 
is connected to the base of series-pass transistor Q201. 
Because the base voltage of O201 is held constant, a 
regulated +5 volts DC is maintained at its emitter, even 
though the input (collector) voltage may vary. Resistor 
R203 reduces the current through transistor Q201, there by 
reducing its power dissipation. 


Transformer T1 provides an AC signal through resistor R204 
that is used to calibrate the wind speed circuitry. 


DISPLAY TUBE 
V1 


DECODER 
DRIVER 
1C209 


DECODER 
DRIVER 
1€208 


MEMORY 
LATCH 
1C207 


MEMORY 
LATCH 
1C206 


1C204 f 1C205 


BLOCK DIAGRAM 
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SEMICONDUCTOR IDENTIFICATION CHARTS 
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INTEGRATED HEATH MAY BE LEAD CONFIGURATION 
CIRCUITS | PART NUMBER] REPLACED WITH TOP VIEW 
4A 4yY 


1C202 SN7400N 


1¢204, 10205 443-629 SN7490A 


Ly 12 fy ii ty tots 9 | 
1€206, 10207 443-13 SN7475 0 Q Q 0 
mie | 
Pee are 
L_] a + 8 | 
3 


1C 203 443-22 SN74121N 
1¢201 443-90 SN74123 


Roi) Ror2) NC Vcc Roy R92) 


TIMING PINS 


P 
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INTEGRATED HEATH MAY BE LEAD CONFIGURATION 
CIRCUITS | PART NUMBER] REPLACED WITH TOP VIEW 
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CIRCUIT BOARD VOLTAGE CHART 


DD700/DM8880 
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INPUTS 
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INPUTS 
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CIRCUIT BOARD X-RAY VIEWS 
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Be sure you list the correct HEATH part number exactly 
as it appears in the parts list. 
If you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% ($1.00 
minimum, $5.00 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $___E 
lf you prefer COD shipment, check the COD box and 
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PIN 3 If it ever becomes necessary to remove an 
IC from its connectors, use the IC puller 
that has been included with this kit. To 
use this puller, insert its foot beneath the 
IC; then gently rock the tool back and 
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Calibrate Signal IN t = 16. 6ms (60Hz CAL) 


t= 20ms (50Hz CAL) 


PICTORIAL 10 


M.S. #2 output pulses 
(1C201) (Negative tran- 
sition of input signal) 


ty = 16.6ms (60Hz CAL) 
ty = 20ms (50Hz CAL) 
tg = 1.3ms (Determined 
by value of R211 & C205) 


M.S. #1 output pulses ty = 16.6ms (60Hz CAL) 
(1€201) (Positive tran- ty = 20ms (50Hz CAL) 
sition of input signal) t2 = 1.3ms (Determined 


by value of R209 & C204) 
i ee eer Doubler out; 

1 utput pulses 

1/4"—+| (C2020) 


ty = 8. 3ms (60Hz CAL) 
ty = 10ms (50Hz CAL) 
to = 1.3ms 


Display rate clock 


t = 1 sec (wired for 
waveform at anode of * Option #2 and 3) 
0203 t= .7 sec (wired tor 


* Option #1) 


Display rate clock t= 1 sec ("Option #2 & 3) 
Bays pulses at Pind & 5 t= .7 sec (*Option #1) 


of 12028 


Wind calibrate mono- 
stable |C203 start 
pulses and counter 
reset pulses. 


= 1 sec (°Option #2 & 3) 
t= .7 sec ("Option #1) 


WHYS 7 
EF Wind calibrate M. S. t= .42 sec. (MPH) 
= ay) eg output pulses (pin 6 = .667 sec (KM/HR) 
= >s~ BLU ) of 1203) = . 363 sec (KNOTS) 
=) rns, 
vA ORG Sample Gate (1C202E) number of pulses (n) * 
KNOT | | j | output pulses and sample time X Fin X 2 
KNOT counter input pulses 


k#-»a—- 
; Latch Transfer pulses t= 1 sec ("Option #2 & 3) 
Te = > (1C202A - Pin 3) { = .7 sec ("Option #1) 
Transfer Gate (1C202A) t= sec (*Option #2 & 3) 
= t{—j input pulses t= .7 sec ("Option #1) 
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CUSTOMER SERVICE 


REPLACEMENT PARTS 


Please provide complete information when you request re- 


‘placements from either the factory or Heath Electronic Cen- 


ters. Be certain to include the HEATH part number exactly as it 
appears in the parts list. 


ORDERING FROM THE FACTORY 


Print all of the information requested on the parts order form 
furnished with this product and mail it to Heath. For telephone 
orders (parts only) dial 616 982-3571. If you are unable to 
locate an order form, write us a letter or card including: 


© Heath part number. 

®@ Model number. 

© Date of purchase. 

® Location purchased or invoice number. 

© Nature of the defect. 

© Your payment or authorization for COD shipment of parts 
not covered by warranty. 

Mail letters to: | Heath Company 

Benton Harbor 

Mi 49022 

Attn: Parts Replacement 


Retain original parts until you receive replacements. 
Parts that should be returned to the factory will be listed 
on your packing slip. 


OBTAINING REPLACEMENTS FROM 
HEATH ELECTRONIC CENTERS 


For your convenience, “over the counter” replacement parts 
are available from the Heath Electronic Centers listed in your 
catalog. Be sure to bring in the original part and purchase 
invoice when you request a warranty replacement from a 
Heath Electronic Center. 


TECHNICAL CONSULTATION 


Need help with your kit? — Self-Service? — Construction? — 
Operation? — Call or write for assistance. you'll find our Tech- 
nical Consultants eager to help with just about any technical 
problem except “customizing” for unique applications. 


The effectiveness of our consultation service depends on the 
information you furnish. Be sure to tell us: 


© The Model number and Series number from the blue and 
white label. 

© The date of ‘purchase. 

® An exact description of the difficulty. 

© Everything you have done in attempting to correct the prob- 
lem. 


Also include switch positions, connections to other units, 
operating procedures, voltage readings, and any other infor- 
mation you think might be helpful. 


Please do not send parts for testing, unless this is specifi- 
cally requested by our Consultants. 


Hints: Telephone traffic is lightest at midweek — please be 
sure your Manual and notes are on hand when you call. 


Heathkit Electronic Center facilities are alsu available for tele- 
phone or “walk-in” personal assistance. 


REPAIR SERVICE 


Service facilities are available, if they are needed, to repair 
your completed kit. (Kits that have been modified, soldered 
with paste flux or acid core solder, cannot be accepted for 
repair.) 


If it is convenient, personally deliver your kit to a Heathkit 
Electronic Center. For warranty parts replacement, sup- 
ply a copy of the invoice or sales slip. 


If you prefer to ship your kit to the factory, attach a letter 
containing the following information directly to the unit: 


e Your name and address. 

e Date of purchase and invoice number. 

© Copies of all correspondence relevant to the service of the 
kit. 

® A brief description of the difficulty. 

e Authorization to return your kit COD for the service and 
shipping charges. (This will reduce the possibility of delay.) 


Check the equipment to see that all screws and parts are 
secured. (Do not include any wooden cabinets or color televi- 
sion picture tubes, as these are easily damaged in shipment. 
Do not include the kit Manual.) Place the equipment in a strong 
carton with at least THREE INCHES of resilient packing mate- 
rial (shredded paper, excelsior, etc.) on all sides. Use addi- 
tional packing material where there are protrusions (control 
sticks, large knobs, etc.). If the unit weighs over 15 Ibs., place 
this carton in another one with 3/4” of packing material bet- 
ween the two. 


Seal the carton with reinforced gummed tape, tie it with a 
strong cord, and mark it “Fragile” on at least two sides. Re- 
member, the carrier will not accept liability for shipping dam- 
age if the unit is insufficiently packed. Ship by prepaid express, 
United Parcel Service, or insured Parcel Post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 
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